(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 1 492 231 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

29.12.2004 Bulletin 2004/53 

(21) Application number: 02790835.9 

(22) Date of filing: 24.1 2.2002 



(51) Intel/: H03H 9/25, H03H 3/08 

(86) International application number: 
PCT/JP2002/013421 

(87) International publication number: 

WO 2003/084061 (09.10.2003 Gazette 2003/41) 



(84) 


Designated Contracting States: 


(72) Inventor: MIYAJI, Naomi, 




AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 


FUJITSU MEDIA DEVICES PRODUCTS LTD 




IE IT LI LU MC NL PT SE SI SK TR 


Sannohe-gun, Aomori 039-0811 (JP) 


(30) 


Priority: 29.03.2002 JP 2002093947 


(74) Representative: Stebbing, Timothy Charles 






Haseltine Lake & Co., 


(71) 


Applicant: Fujitsu Media Devices Limited 


Imperial House, 




Yokohama-shi, Kanagawa 222-0033 (JP) 


15-19 Kingsway 






London WC2B 6UD (GB) 



(54) MOUNTING METHOD OF SURFACE ACOUSTIC WAVE ELEMENT AND SURFACE ACOUSTIC 
WAVE DEVICE HAVING RESIN-SEALED SURFACE ACOUSTIC WAVE ELEMENT 



(57) A surface acoustic wave device that enables to 
reduce heating process, prevent from heat break, and 
make thin profile is to be provided. The surface acoustic 
wave device includes a substrate, a surface acoustic 
wave element having a comb electrode formed on a pi- 
ezoelectric substrate, and being flip-mounted on the 
substrate using a bump in such a manner as the comb 
electrode is disposed opposite to the substrate, a first 
resin layer covering the surface acoustic wave element, 
and a second resin layer formed on the first resin layer, 
wherein the first resin layer and the second resin layer 
are thermosetting resins in which state transitions of be- 
ing softened and thereafter cured are produced through 
heating process, and the first resin layer is formed of a 
resin material having greater fluidity caused by soften- 
ing than the resin material of the second resin layer. 
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Description 

FIELD OFTHE INVENTION 

[0001] The present invention relates to a method for 
mounting a surface acoustic wave element, and a sur- 
face acoustic wave device using the same. 

BACKGROUND OF THE INVENTION 

[0002] The surface acoustic wave device includes the 
surface acoustic wave element having comb electrodes 
formed on the surface of a piezoelectric substrate, and 
has an electric characteristic fit for a resonant circuit or 
a filter by a surface acoustic wave propagating between 
the comb electrodes. 

[0003] Therefore, when enclosing the surface acous- 
tic wave element in the surface acoustic wave device, 
space is necessary at least above the surface of the pi- 
ezoelectric substrate on which the comb electrodes of 
the surface acoustic wave element are formed. 
[0004] Further, if dust, moisture orthe like is attached 
to the comb electrodes, propagation characteristic of the 
surface acoustic wave is varied. To prevent this, it is de- 
sired that the room above the surface on which the comb 
electrode is formed is airtight sealed. 
[0005] One method to satisfy the above requirement, 
a technique has been disclosed in the official gazette of 
the Japanese Unexamined Patent Publication No. 
2000-124767 (hereafter referred to as prior art.) In this 
prior art, a bump is employed for connecting the sub- 
strate with the surface acoustic wave element (chip), 
and sealing walls are formed on both inside and outside 
the bump. 

[0006] On examination of this configuration, an area 
is required to form the inside wall between the comb 
electrode and the bump, which becomes disadvanta- 
geous to the miniaturization of the surface acoustic 
wave element. 

[0007] Further, the surface of the surface acoustic 
wave element facing the opposite side to the substrate 
is bare, which lacks reliability. To solve this problem, in 
the embodiment of the prior art, the surface acoustic 
wave element is sealed inside the bottom of a sealing 
case, using the aforementioned double wall structure. 
Further, this sealing case is mounted on the substrate 
in the state that thesurface acoustic wave element faces 
upward. 

[0008] However, with the above configuration, the 
surface acoustic wave device becomes inevitably large 
in size because of the sealing case. 
[0009] Considering this point, the inventor of the 
present invention has proposed a structure of the sur- 
face acoustic wave device, which includes a surface 
acoustic wave element, having a substrate and a comb 
electrode formed on a piezoelectric substrate, flip- 
mounted on the substrate with a bump in a state such 
thatthe comb electrode faces the substrate; a first resin 



layer formed in the surrou nding area of the bumps of the 
surface acoustic wave element; and a second resin lay- 
er covering the first resin layer and at least the sidefaces 
of the surface acoustic wave element (the Japanese 

s Patent Application No. 2000-29880.) 

[001 0] In regard to this surface acoustic wave device, 
a cross-section structure and an exemplary manufac- 
turing process are shown in FIGS. 1 and 2, respectively. 
As shown in FIG. 1 , a surface acoustic wave element 

'o 1 o (shown as C) having a comb electrode 11 formed on 
a piezoelectric substrate, and a substrate 20 (shown as 
B) having electrode patterns on both faces via a through 
hole 21 are prepared. Next, according to the process 
shown in FIG. 2, surface acoustic wave element 10 is 

15 chip bonded onto substrate 20 with a pad electrode 12, 
so that the face on which comb electrode 1 1 is formed 
is disposed opposite to substrate 20 (process P1). 
[0011] Next, resin material forming a first resin layer 
(a) coats a pad electrode 12, an electrode pattern 22 

20 and the side faces of surface acoustic wave element 1 0 
using a dispenser, etc (process P2), Here, as the resin 
material forming the first resin layer (a), a liquid resin 
having a high viscosity is employed so as not to flow 
inside pad electrode 12. 

25 [0012] Next, drying process follows for 15 - 30 min- 
utes at 125 - 150 °C (process P3). After the drying, resin 
material of the second resin layer (b) having higher vis- 
cosity than the resin material of the first resin layer (a) 
is transfer molded, and one face of substrate 1 including 

30 surface acoustic wave element 10 is sealed, followed 
by heat curing the resin (process P4). The heating con- 
ditions at this time are, for example, for 3 - 5 minutes at 
150- 175 °C. 

[0013] Further, as a post cure, heat is added for 60 - 

35 1 80 minutes at 1 50 - 1 75 °C (process P5). 

[0014] Here, although not shown in FIG. 1 , it is pos- 
sible to forma plurality of surface acoustic wave devices 
at a time by chip bonding a plurality of surface acoustic 
wave elements 10 on a single substrate in the above 

40 process P1 and thereafter performing the above proc- 
esses P2 to P4. In this case, the plurality of surface 
acoustic wave devices are cut into separated pieces by 
dicing (process P6). Thereafter, a characteristic test is 
performed for each surface acoustic wave device (proc- 

45 ess P7), and pieces having satisfactory quality is select- 
ed, packed and shipped (process P8). 
[0015] According to the above-mentioned method 
having been proposed by the inventor of the present in- 
vention, a small-sized surface acoustic wave device 

so having a thin profile can be attained by adopting the 
structure of surface acoustic wave element 10 bonded 
on substrate 20. However, resin sealing by heating must 
be performed twice, which may cause a problem of the 
thermal stress received by the piezoelectric substrate 

55 forming surface acoustic wave element 10 becomes 
twofold. 



2 



BNSDOCID: <EP 1492231A1_I_> 



3 



EP 1 492 231 A1 



4 



DISCLOSURE OF THE INVENTION 

[0016] Accordingly, itisanobjectofthepresentinven- 
tion to provide a method for mounting a surface acoustic 
wave element and a surface acoustic wave device using 
the same, which solve the above-mentioned problem of 
receiving twofold thermal stress according to the prior 
art proposed by the inventor of the present invention. 
[0017] As a first aspect of the surface acoustic wave 
device according to the present invention to attain the 
aforementioned object, the surface acoustic wave de- 
vice includee a substrate; a surface acoustic wave ele- 
ment having a comb electrode formed on a piezoelectric 
substrate, and being flip-mounted on the substrate us- 
ing a bump in such a manner as the comb electrode is 
disposed opposite to the substrate; and afirst resin layer 
covering the surface acoustic wave element and a sec- 
ond. resin layer formed on the first resin layer. The first 
resin layer and the second resin layer are thermosetting 
resins that are cured after softened in heating process. 
The first resin layer is formed of resin material having 
greater fluidity caused by softening than the resin ma- 
terial of the second resin layer. 
[0018] As a second aspect of the surface acoustic 
wave device according to the present invention to attain 
the aforementioned object, the surface acoustic wave 
device in the first aspect has the first resin layer consti- 
tuted of resin material having higher curing temperature 
than the resin material of the second resin layer. 
[0019] As a third aspect of the surface acoustic wave 
device according to the present invention, the surface 
acoustic wave device in the first aspect has the second 
resin layer which has a mold releasing agent added 
thereto, and the second resin layer is separated after 
the state transitions in the first resin layer of being sof- 
tened and thereafter cured are produced. 
[0020] Asafourth aspectofthesurfaceacousticwave 
device according to the present invention to attain the 
aforementioned object, the surface acoustic wave de- 
vice includes an individual surface acoustic wave ele- 
ment being cut out of a plurality of surface acoustic wave 
elements, each having a comb electrode formed on a 
piezoelectric substrate and being flip-mounted on a sin- 
gle common substrate using a bump in such a manner 
as the comb electrode is disposed opposite to the com- 
mon substrate. In a state of being mounted on the com- 
mon substrate, the plurality of surface acoustic wave el- 
ements are covered by a first resin layer, and a second 
resin layer formed on the first resin layer. The first resin 
layer and the second resin layer are thermosetting res- 
ins in which state transitions of being softened and 
thereafter cured are produced through heating process, 
and the first resin layer is formed of a resin material hav- 
ing a greater fluidity caused by softening than the resin 
material of the second resin layer. 
[0021 ] As a fifth aspect of the surface acoustic wave 
device according to the present invention, the surface 
acoustic wave device includes a substrate; a surface 



acoustic wave element having a comb electrode formed 
on a piezoelectric substrate, and being flip-mounted on 
the substrate using a bump in such a manner as the 
comb electrode is disposed opposite to the substrate a 

5 heat-resistant laminating frame laminated on the sub- 
strate, and positioned so as to surround the surface 
acoustic wave element; and a resin layer for covering 
the surface acoustic wave element. The resin layer is a 
thermosetting resin in which state transitions of being 

10 softened and thereafter cured are produced through 
heating process, and the resin layer seals the comb 
electrode by adhering to the side faces of the surface 
acoustic wave element and the upper face of the lami- 
nating frame. 

15 [0022] As a sixth aspect of the surface acoustic wave 
device according to the present invention, in the fifth as- 
pect, at least a portion of the upperface of the laminating 
frame is metalized. 

[0023] As a seventh aspect of the surface acoustic 
20 wave device according to the present invention, in the 
fifth aspect, either a glass coat or a metal coat is formed 
on the upperface of the laminating frame and the upper 
face of the surface acoustic wave element. 
[0024] As a mounting method of the surface acoustic 
25 wave element according to the present invention, the 
method includes: flip-mounting, on a substrate, the sur- 
face acoustic wave element having a comb electrode 
formed on a piezoelectric substrate using a bump in 
such a manner as the comb electrode is disposed op- 
30 posite to the substrate; fixing a resin sheet formed of a 
first resin layer of thermosetting resin, in which state 
transitions of being softened and thereafter cured are 
produced through heating process, and a second resin 
layer formed on the first resin layer, in which the first 
as resin layer is formed of a resin material having a greater 
fluidity caused by softening than the resin material of the 
second resin layer; and airtight sealing the comb elec- 
trode by pressing the resin sheet with heat at a prede- 
termined temperature. 
40 [0025] Further scopes and features of the present in- 
vention will become more apparent by the following de- 
scription of the embodiments with the accompanying 
drawings. 

45 BRIEF DESCRIPTION OF THE DRAWINGS 
[0026] 

FIG. 1 shows a diagram illustrating a cross section 
50 structure of the surface acoustic wave device. 

FIG. 2 shows a diagram illustrating an exemplary 
manufacturing process of the surface acoustic 
wave device shown in FIG. 1 . 
FIG. 3 shows a cross section structure illustrating 
55 the first embodiment of the surface acoustic wave 
device according to the present invention. 
FIG. 4 shows an example of a variation character- 
istic of viscosity (Pa-s: vertical axis) versus temper- 
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ature (°C: horizontal axis) in regard to a first resin 
layer (a). 

FIG. 5 shows an example of a variation character- 
istic of viscosity (Pa-s: vertical axis) versus temper- 
ature (°C: horizontal axis) in regard to a second res- 5 
in layer (b). 

FIG. 6 shows a diagram illustrating a second em- 
bodiment of the present invention. 
FIG. 7 shows a diagram illustrating a third embodi- 
ment of the present invention. 10 
FIG. 8 shows a diagram illustrating still further em- 
bodiments of the present invention. 

THE PREFERRED EMBODIMENTS OF THE 
INVENTION 15 

[0027] FIG. 3 shows a diagram of a cross section 
structure illustrating a first embodiment of a surface 
acoustic wave device according to the present inven- 
tion. Mounting process of a surface acoustic wave ele- 20 
ment 10 is shown on the order of FIGS. 3A to 3C. 
[0028] In FIG. 3A, surface acoustic wave element 1 0 
constituted of a comb electrode 1 1 formed on a piezoe- 
lectric substrate, and a substrate 20 having electrode 
patterns on both faces via a through hole 21 . Similar to 25 
the process P1 shown in FIG. 2, surface acoustic wave 
element 10 is chip bonded onto substrate 20 in such a 
state that the face having comb electrode 11 formed 
thereon with pad electrode 12 is disposed opposite to 
substrate 20. 30 
[0029] Further, an epoxy resin sheet of thermosetting 
resin having a double layer structure including af irst res- 
in layer (a) and a second resin layer (b) having a different 
thermal fluidity from the first resin layer (a) are prepared. 
[0030] As an exemplary embodiment, substrate 20 is 35 
200 urn thick and surface acoustic wave element 1 0 is 
250 urn thick. The thickness of the first resin layer (a) is 
300 urn, and the thickness of the second resin layer (b) 
is on the order of 100 |j.m. 

[0031] Further, in heating process, the first resin layer 40 
(a) has a property of greaterthermal fluidity than the sec- 
ond resin layer (b), resulting in that the first resin layer 
(a) is softened earlier than the second resin layer (b). 
[0032] As shown in FIG. 3B, the epoxy resin sheet 
constituted of the first resin layer (a) and the second res- 45 
in layer (b) is fixed onto surface acoustic wave element 
10 by use of a heating roller. 
[0033] Atthlstlme, asshown in FIG.3B,thefirstresin 
layer (a) hangs down caused by the first resin layer (a) 
becomingfluid.sothatthefirstresin layer (a) covers the so 
side faces of surface acoustic wave element 10. 
[0034] Further, heat is added for 1 0 minutes at a tem- 
perature of 150 °C while keeping on a pressure of 1 00 
kg/5 cm 2 by use of a mold metal fitting 30 having a suf- 
ficient thermal conductivity. At this time, the second res- 55 
in layer (b) is also softened as well as the first resin layer 
(a), resulting in pressing the first resin layer (a). With 
this, the first resin layer (a) contacts to substrate 20, and 
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covers up to pad electrodes 1 2. In addition, at this time, 
the fluidity of the first resin layer (a) is selected to such 
an extent that the resin does not invade into the gap 
between substrate 20 and surface acoustic wave ele- 
ment 1 0. 

[0035] Thereafter, mold metal fitting 30 is removed, 
and post quenching is performed for three (3) hours at 
150 °C. With this quenching, both the first resin layer (a) 
and the second resin layer (b) are cured, and airtight 
sealing is achieved with the space maintained above 
comb electrode 1 1 of surface acoustic wave element 10. 
[0036] According to the embodiment of the present in- 
vention shown in FIG. 3, by sealing with a resin sheet 
constituted of the first resin layer (a) and the second res- 
in layer (b), it becomes possible to restrict the number 
of stress added against surface acoustic wave element 
10 by heating only once. Thus, it becomes possible to 
increase the reliability of the surface acoustic wave de- 
vice. 

[0037] Hereafter, the first resin layer (a) and the sec- 
ond resin layer (b) constitutingthe resin sheet in the em- 
bodiment of the present invention will be discussed. 
[0038] As is apparent from the above description of 
the embodiment, both the first resin layer (a) and the 
second resin layer (b) are formed of bisphenol epoxy 
resin, which has a property of once being shifted into a 
softened state by heating, and thereafter being cured by 
heating further. 

[0039] As a prerequisite for the embodiment of the 
present invention shown in FIG. 3, the first resin layer 
(a) has a greater decrease in viscosity caused by heat- 
ingthan that of the second resin layer (b). In otherwords, 
the first resin layer (a) has a greaterthermalf luidity. This 
thermal fluidity is controllable, for example, by adjusting 
an added amount of inorganic filler. 
[0040] FIGS. 4 and 5 show diagrams Illustrating ex- 
emplary variation characteristics of viscosity (Pa-s: ver- 
tical axis) versus temperature (°C: horizontal axis) with 
regard to the first resin layer (a) and the second resin 
layer (b), respectively. In comparison of the character- 
istic of the first resin layer (a) shown in FIG. 4 with the 
characteristic of the second resin layer (b) shown in FIG. 
5, in both cases, the viscosity decreases with an in- 
crease of temperature. However, in a range of temper- 
atures from 50 °C to 110 °C, the viscosity of the first 
resin layer (a) is lower than the viscosity of the second 
resin layer (b), and therefore the first resin layer (a) be- 
comes easy to flow. Namely, it is understood that the 
first resin layer (a) has a greater fluidity than the second 
resin layer (b). 

[0041] Also, in both cases, the viscosity becomes 
greater at 1 10 °C or more, and thereafter, at 150 °C, the 
viscosity reaches substantially the same value as that 
in the ordinary temperature before the heating. 
[0042] As such, using thefeatureofthe first resin layer 

(a) having a greater fluidity than the second resin layer 

(b) . the above embodiment shown in FIG. 3 in accord- 
ance with the present invention can be actualized. 
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[0043] FIG. 6 shows a diagram illustrating a second 
embodiment of the present invention. A plurality of sur- 
face acoustic wave elements 10-1, 10-2 are mounted 
with chip bonding on substrate 20 in a similar manner 
to FIG. 3A. The resin sheet constituted of the first resin s 
layer (a) and the second resin layer (b) are fixed thereon . 
The resin sheet is then pressed with heat by use of mold 
metal fitting 30. Thus, the similar state to that shown in 
FIG. 3C is obtained. 

[0044] Next, by separating into individual pieces using 10 
a non-illustrated dicing cutter, a plurality of surface 
acoustic wave devices are obtained. A thin profile and 
airtight sealing are actualized in the separated individual 
surface acoustic wave devices. 

[0045] FIG. 7 shows a third embodiment of the is 
present invention. A feature of this embodiment is that 
a mold releasing agent such as wax is added to the sec- 
ond resin layer (b). As shown in FIG. 7A, heat and pres- 
sure are added by use of mold metal fitting 30. Thus, 
the first resin layer (a) becomes fluid, producing such a 20 
state that the side faces of surface acoustic wave ele- 
ment 1 0 are covered. Next, by removing mold metal fit- 
ting 30 as shown in FIG. 7B, the second resin layer (b) 
having the mold releasing agent added thereto can eas- 
ily be separated from the first resin layer (a), and a thin 25 
profile of the surface acoustic wave device can be ob- 
tained. 

[0046] In this embodiment, the second resin layer (b) 
mainly acts as heat buffer material against the first resin 
layer (a). Namely, when heating the first resin layer (a) 30 
directly using mold metal fitting 30, both the velocity and 
degree of fluidization become greater, making it difficult 
to seal the surface acoustic wave element in a preferred 
manner. 

[0047] On the other hand, when heating through the 35 
second resin layer (b) acting as heat buffer material, it 
is possible to heat the first resin layer (a) gradually. For 
this reason, it is preferable that the difference in the vis- 
cosity between the first resin layer (a) and the second 
resin layer (b) used in the embodiment shown in FIG. 7 40 
is greater than the viscosity difference therebetween in 
the embodiment shown in FIG. 3. 
[0048] FIG. 8 shows diagrams of still other embodi- 
ments of the present invention. In each of these embod- 
iments, an example in which only the first resin layer (a) 45 
is used is shown. 

[0049] In FIG. 8A, a laminating frame 40 is formed in 
advance on the periphery of surface acoustic wave el- 
ement 1 0 being mounted on substrate 20 with bonding. 
In this state, similar to the preceding embodiments, the so 
first resin layer (a) is fixed onto surface acoustic wave 
element 10, and then pressed with heat using mold met- 
al fitting 30. 

[0050] With this, thefirst resin layer (a) becomes fluid, 
and covers both the upper face of laminating frame 40 55 
the side faces of surface acoustic wave element 1 0, and 
thus airtight sealing of comb electrode 11 can be at- 
tained. 
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[0051] FIG. 8B shows an example in which the em- 
bodiment shown in FIG. 8A is improved further. In FIG. 
8A. a close adhesion of laminating frame 40 to the first 
resin layer (a) is important for obtaining the airtight seal- 
ing. In FIG. 8B, ametalized layer 41 is formed on the 
upper face of laminating frame 40. This metalized layer 
41 is formed by printing tungsten using a squeegee and 
then burning. After metalized layer 41 is formed, the first 
resin layer (a) is heated so as to become fluid. At this 
time, a degree of adhesion of the first resin layer (a) to 
laminating frame 40 becomes improved by metalized 
layer 41 , enabling higher reliability. 
[0052] FIG. 8C Is a diagram illustrating still another 
method. According to this embodiment, on both the up- 
per face of surface acoustic wave element 10 and the 
upper face of laminating frame 40, a glass coat/metal 
coat 42 is formed. The glass coat can be formed by spat- 
ter evaporation of Si0 2 , and the metal coat can be 
formed by fixing titanium. 

[0053] In the embodiment shown in FIG. 8C, especial- 
ly the glass coat enhances adhesion to the first resin 
layer (a), enabling enhanced moisture resistance. 

INDUSTRIAL APPLICABILITY 

[0054] As the embodiments of the present invention 
have been described, according to the present inven- 
tion, heating process can be shortened, and according- 
ly, heat break of a surface acoustic wave element can 
be prevented. Also, a surface acoustic wave device hav- 
ing a thinner profile can be provided. 
[0055] The foregoing description of the embodiments 
is not Intended to limit the invention to the particular de- 
tails of the examples illustrated. Any suitable modifica- 
tion and equivalents may be resorted to the scope of the 
invention. All features and advantages of the invention 
which fall within the scope of the invention are covered 
by the appended claims. 



Claims 

1 . A surface acoustic wave device comprising: 
a substrate; 

a surface acoustic wave element having a 
comb electrode formed on a piezoelectric sub- 
strate, and being flip-mounted on the substrate 
using a bump in such a manner as the comb 
electrode is disposed opposite to the substrate; 
a first resin layer covering the surface acoustic 
wave element; and 

a second resin layer formed on the first resin 
layer, 

wherein the first resin layer and the second 
resin layer are thermosetting resins in which state 
transitions of being softened and thereafter cured 
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are produced through heating process, and 

the first resin layer is formed of a resin mate- 
rial having greater fluidity caused by softening than 
the resin material of the second resin layer. 

2. The surface acoustic wave device according to 
claim 1 , 

wherein the first resin layer is constituted of a 
resin material having a higher curing temperature 
than the resin material of the second resin layer. 

3. The surface acoustic wave device according to 
claim 1 , 

wherein the second resin layer has a mold re- 
leasing agent added thereto, and the second resin 
layer is separated after the state transitions in the 
first resin layer of being softened and thereafter 
cured are produced. 

4. A surface acoustic wave device comprising: 

an individual surface acoustic wave element 
being cut out of a plurality of surface acoustic 
wave elements each of which has a comb elec- 
trode formed on a piezoelectric substrate and 
being flip-mounted on a single common sub- 
strate using a bump in such a manner as the 
comb electrode is disposed opposite to the 
common substrate, 

wherein, in a state of being mounted on the 
common substrate, the plurality of surface acoustic 
wave elements are covered by a first resin layer, 
and a second resin layer formed on the first resin 
layer, and 

the first resin layer and the second resin layer 
are thermosetting resins in which state transitions 
of being softened and thereafter cured are pro- 
duced through heating process, and 

the first resin layer is formed of a resin mate- 
rial having greaterfluidity caused by softening than 
the resin material of the second resin layer. 
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in in which state transitions of being softened and 
thereafter cured are produced through heating 
process, and 

the resin layer seals the comb electrode by 
adhering to the side faces of the surface acoustic 
wave element and the upper face of the laminating 
frame. 

The surface acoustic wave device according to 
claim 5, 

wherein at least a portion of the upper face of 
the laminating frame is metalized. 

The surface acoustic wave device according to 
claim 5, 

wherein either a glass coat or a metal coat is 
formed on the upper face of the laminating frame 
and the upperface of the surface acoustic wave el- 
ement. 

Amethod for mounting a surface acoustic wave el- 
ement comprising: 

flip-mounting, on a substrate, the surface 
acoustic wave element having a comb elec- 
trode formed on a piezoelectric substrate using 
a bump in such a manner as the comb electrode 
is disposed opposite to the substrate; 
fixing a resin sheet formed of a first resin layer 
of thermosetting resin in which state transitions 
of being softened and thereafter cured are pro- 
duced through heating process and a second 
resin layer formed on the first resin layer, in 
which the first resin layer is formed of a resin 
material having greater fluidity caused by sof- 
tening than the resin material of the second res- 
in layer; and 

airtight sealing the comb electrode by pressing 
the resin sheet with heat at a predetermined 
temperature. 



5. A surface acoustic wave device comprising: 
a substrate; 

a surface acoustic wave element having a 
comb electrode formed on a piezoelectric sub- 
strate, and being flip-mounted on the substrate 
using a bump in such a manner as the comb 
electrode is disposed opposite to the substrate; 
a heat-resistant laminating frame laminated on 
the substrate, and positioned so as to surround 
the surface acoustic wave element; and 
a resin layer for covering the surface acoustic 
wave element, 
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wherein the resin layer is a thermosetting res- 
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